: Orbital occupation specification for the RAS(6)/CAS(4,4)/AUX(6)-1ex used in MCSCF and MR-AQCC calculations on polyacenes with k condensed rings. 3. Table S2 : D1 and D2 diagnostic values for the n-acene series using the CCSD method 4. Figure S1 . Evolution of MR-AQCC NO occupations with the length of the phenacene chain. 5. Figure S2 . Dependence of MR-AQCC NO occupations on the zigzag length in (3a,nz) periacenes. 6. Figure S3 . Dependence of NO occupations on zigzag length n in (3a,nz) circumacenes. 7. Figure S4 . Unpaired electron density for (5a,6z) circumacene (isovalue 0.005 e). The total number of unpaired electrons N U is 4.1 e, individual atomic values are given next to the respective carbon atoms. 8. References 
Computational Methods
Multiconfiguration self consistent field (MCSCF) calculations were performed to create the molecular orbitals (MOs) to be used in the subsequent multireference averaged quadratic coupled cluster (MR-AQCC) calculations. Two sets of active spaces have been used at MCSCF level denoted a) RAS(6)/CAS(4,4)/AUX(6)-1ex and b) CAS(8,8). RAS stands for restricted active space containing six orbitals which are initially doubly occupied, AUX for auxiliary space and CAS for complete active space. In active space a) the 16 active electrons were distributed over the remaining orbitals with the restrictions that at least 11 electrons were in RAS (single excitations), and at most one was located in AUX. The detailed orbital occupation is specified below. Active space a) was used for the acene calculations and space b) for the pericene and circumacene calculations. The CAS orbitals in space a) describe the open shell occupancies, and the RAS and AUX orbitals were chosen to include higher excitations at MR-AQCC level and to avoid intruder states at that level. The reference spaces for the MR-AQCC calculations were identical to the active spaces described for the MCSCF calculations. Using these references, all single and double excitations were constructed within the  space applying the interacting space restriction. [1] No excitations from occupied  orbitals and to virtual  orbitals were allowed. This procedure was accomplished in the following way. Starting from a closed shell self consistent field (SCF) calculation, all occupied and virtual  orbitals were frozen by transforming the one-and two-electron integrals into a new basis keeping only the  orbitals. The effect of the frozen  orbitals was folded into effective one-electron Hamilton matrix elements according to the repartioning formalism of Shavitt. [2] The entire MCSCF and MR-AQCC steps were performed in this basis and the resulting natural orbitals were transformed back to the original atomic orbital basis. All calculations were performed in D 2h symmetry.
The occupation patterns of the CAS(8,8) used for the periacene and circumacene calculations were chosen such that for every irreducible representation (irrep) of the D 2h point group one strongly occupied and one weakly occupied orbital were present in the active space. Periacenes were arranged in the xy-plane where the armchair edge is extended along the xaxis and the zigzag edge along the y-axis. In this arrangement the π-orbitals have symmetries b 1u , b 2g , b 3g and a u . In each of these irreps two orbitals were considered as active. For the (3a,kz) periacenes the number of doubly occupied π-orbitals amounted to (k, k, k -1, k -1) in the above order of irreps. For the (5a,kz) periacenes these amounted to 1, , 1,3 2−1 where the symbols and are used to denote the largest integer number below x and the smallest integer number above x, respectively. Circumacenes were also arranged in the xy-plane where the armchair edge is extended along the x-axis and the zigzag edge along the y-axis. Again, one strongly and one weakly occupied orbital per irrep were included in the active space. For the (3a,kz) circumacenes the following number of orbitals per irrep were kept doubly occupied: (k + 1, k, k, k -1). For the (5a,kz) circumacenes the number of reference doubly occupied (DOCC) orbitals amounted to 2, 1, , .
Polyacenes were arranged in the xy-plane with the long axis along the x-direction. The specific orbital occupations used in the RAS(6)/CAS(4,4)/AUX(6)-1ex scheme defining the reference wavefunction is given in Table S1 . These occupations were chosen by considering the NO populations of initial MR-AQCC calculations based on a CAS(8,8) reference. It was observed that more than one weakly occupied NO of each of the b 1u and b 2g irreps was significantly occupied in these calculations and hence they were included in the active AUX space. The opposite trend, i.e. several strongly occupied NOs with a population of only about 1.9, was found for the b 3g and a u irreps. Hence, these were included in the active RAS space.
In the final RAS/CAS/AUX calculations it could, therefore, be assured that all orbitals with significant deviation from either zero or two were treated as active. For example even in the strongly polyradical 10-acene system all orbitals with occupations between 1.91 and 0.09 were contained in the RAS/CAS/AUX space.
The 6-31G basis set [3] has been used in all MR-AQCC calculations. Geometry optimizations were performed at the level of Møller-Plesset perturbation theory [4] using the resolution of the identity approach (RI-MP2) [5] and the SV(P) basis set. [6] The MCSCF and MR-AQCC calculations were performed with a parallel version [7] of the COLUMBUS program system. [8] The RI-MP2 calculations have been performed with TURBOMOLE program. [9] and are used to denote the largest integer number below x and the smallest integer number above x, respectively. Table S2 : D1 and D2 diagnostic values for the n-acene series using the CCSD method and the cc-pVDZ. [10] The threshold values are: D1 = 0.05 and D2 = 0.18. Figure S3 . Dependence of NO occupations on zigzag length n in (3a,nz) circumacenes. Figure S4 . Unpaired electron density for (5a,6z) circumacene (isovalue 0.005 e). The total number of unpaired electrons N U is 4.1 e, individual atomic values are given next to the respective carbon atoms.
